In order to study the decay conditions of organic matter in early stage of sedimentation, 23 samples were simulated in a low temperature (80 o C), longterm condition (>1 year). Gypsum, metals, salt, were used as catalysts, and coniferae and algae were used as original source of oil generation in this experiment. The results indicate that coniferae and algae can produce oil in briny conditions in a very short time (<30 days), and oil was expelled from organic matter at different times dependent on the simulation conditions.
INTRODUCTION
Experimental studies of immature oil generation has been reported by many authors since immature oils has been found Wang et al., 1994; Huang et al., 1993; Wang et al., 1996; Wang et al., 1997; Qin et al., 1997) . Almost all experiments have been carried out in higher temperatures (more than 200 o C) and short times (several hours or several days). Furthermore, different elements or compounds acting as catalysts were not considered in most experiments.
Decay of organic matter or immature oil generation occurs at temperatures lower than 80 o C by biochemical reaction. Previous experiments under higher temperatures cannot simulate biochemical reactions. The purpose of this study is to simulate immature oil generation processes or organic matter decay processes under low temperature conditions (<80 o C) and long time (> one year). At the same time, several elements/compounds has been considered in the experiments as catalysts.
SIMULATION METHODS
23 experiments from two groups were simulated in a constant temperature box (Fig. 1) . Coniferae branch and bark were used as organic source in Group A, which contain 12 experiments (Table 1) . Algae were used as organic source in Group B, which contain 11 experiments (Table 1 ). The simulation temperature was kept constant at 80 o C. In Group A, simulation materials are: kaoline, quartzose sand, copper powder, iron powder, lead powder, zinc powder, gypsum and coniferae branch and bark. These materials are mixed with different ratios in the 12 experiments. Each experiment has a unique condition (Table 1 ). The materials were put in different bottles. In the bottom of each of the bottles is a quartzose sand sheet. Kaoline, organic matter, gypsum, salt and metals were mixed and put on top of the sand. To cover the mixed materials another quartzose sand sheet was added on top. Then pure water was poured into the bottles. 2 cm free water on top of the samples was maintained for all experiments (Fig.  1) .
In Group B the simulation materials are: kaoline, quartzose sand, copper ion, iron ion, lead ion, zinc ion, gypsum and algae. In the 11 experiments the materials are mixed at different ratios. Each experiment has unique condition ( For the organic geochemical analyses, the samples were Soxhlet-extracted for 48 h using chloroform as solvent. Extract yields were determined gravimetrically after removal of the solvent. The extracts were separated into three fractions (hydrocarbon group separation) by column chromatography over pre-washed silica gel (70-230 mesh, 50 ( 1 cm).
The gas chromatographic (GC) analyses were carried out on a HP-5890 gas chromatograph fitted with a silica capillary column (25m(0.2mm i.d.) coated with SE-54, temperature programmed from 60 to 320 o C at 4 o C/min (Jin et al., 2001; Sun et al., 2004) . o C/min and was held at 300 o C for 20 min. The ionizing voltage was 70eV and helium was used as carrier gas (Sun et al., 2002) .
H, C, and N were measured using a CHN (Perkin Elmer Series _2400) analyzer. Petrographic composition of the organic matter was investigated on polished block samples using a Leitz MPV3 reflected light microscope equipped with a halogen lamp (oil 32/0.65, 548 nm, 3(3 (m, EMI9592 S-11) (Sun, 2003) . 164 Experimental study of decay conditions of organic matter 
A1
Back ground sample: Kaoline, 400g; quartzose sand, 400.
A2
Organic matter sample: Kaoline, 400g; quartzose sand, 400; Coniferae branch and bark, 50g.
A3
Metal sample: Kaoline, 400g; quartzose sand, 400; iron powder, 40g; Copper powder, 10g.
A4
Organic matter and metal sample: Kaoline, 400g; quartzose sand, 400; iron powder, 16g; Copper powder, 4g; Coniferae branch and bark, 20g; Gypsum, 100g.
A5
Organic matter and metal sample: Kaoline, 400g; quartzose sand, 400; iron powder, 16g; Copper powder, 4g; Coniferae branch and bark, 50g; Gypsum, 100g.
A6
Organic matter and metal sample: Kaoline, 400g; quartzose sand, 400; iron powder, 20g; Copper powder, 20g; Coniferae branch and bark, 50g; Gypsum, 200g.
A7
Organic matter and metal sample: Kaoline, 400g; quartzose sand, 400; lead powder, 20g; Zinc powder, 20g; Coniferae branch and bark, 50g; Gypsum, 200g.
A8
Organic matter and metal sample: Kaoline, 400g; quartzose sand, 400; copper powder, 20g; lead powder, 20g; Zinc powder, 20g; Coniferae branch and bark, 50g; Gypsum, 200g.
A9
Organic matter and metal sample: Kaoline, 400g; quartzose sand, 400; copper powder, 20g; iron powder, 20g; lead powder, 20g; Zinc powder, 20g; Coniferae branch and bark, 50g; Gypsum, 197g.
A10
Organic matter and metal sample: Kaoline, 400g; quartzose sand, 400; copper powder, 30g; iron powder, 20g; lead powder, 30g; Zinc powder, 20g; Coniferae branch and bark, 50g; Gypsum, 200g.
A11
Organic matter and metal sample: Kaoline, 400g; quartzose sand, 400; Coniferae branch and bark, 50g; Gypsum, 200g.
A12
Organic matter and metal sample: Kaoline, 400g; quartzose sand, 400; Coniferae branch and bark, 50g; Salt, 50g. 
RESULTS AND DISCUSSION (1) Oil generation
After one month simulation, oil was observed in several samples. After two months, oil was observed in all samples. This phenomenon not only indicate that immature oil can generate, but also indicate that immature oil can generate in a very short time after sedimentation.
(2) Microscopic investigations
The organic matter has transformed into cutinite, subtinite and huminite (Fig. 2) after one year simulation. Cutinite and subtinite show strong fluorescence (Fig. 2a, 2b ). Huminite reflectance (R) is 0.23%R for the first set of samples (November 2003) , and is 0.27%R for the second set of samples (April 2004).
(3) Organic bulk parameters
The extract yields of 23 samples are shown in Table 2 . A1 is a background sample and nothing was added in the experiment except clay and sand. Therefore, its extract yield is 0. In Sample A3, no organic matter was added and the extract yield can be ignored. lower coniferae branch and bark content (20g). In other samples, coniferae branch and bark contents are 50g. The highest value of 0.63% is observed in Sample A2. Compared with background Sample A1, only coniferae branch and bark were added in Sample A2. In other samples, metal powder, gypsum or salt were also added beside coniferae branch and bark. Their extract yields are lower than in Sample A2. Other higher extract yields occurred in Samples A5 and A11, which have different experiment conditions. In Sample A5, metal powder and gypsum contents are lower than those in other samples. In Sample A11, no metal powder was added. In Group B, the highest extract yields of 2.62% were observed in Sample B2. Only organic matter (no catalysts) in this sample was added like in Sample A2. Samples B3 and B4 show also higher extract yields. In Sample B3, no gypsum was added. In Sample B4, algae content reaches 100g, whereas algae contents are 50g in most other samples. The lowest extract value of 0.15% occurs in Sample B6, in which algae content is only 20g.
Two group samples show similar variations of extract yields: the highest extract yields occur in the samples, in which only organic matter was added, and no metal powder, no gypsum, no salt were added. This phenomenon may be explained by oil generation time and amounts (Table 1) . In this study, oil generation time and amounts were also recorded. Oil was observed in the water surface in different time and covers different area. Oil in water surface was observed at first in the samples, in which metal, gypsum and salt were added. In samples A2 and B2, oil was observed last. This may indicate that metal, gypsum and salt accelerate expulsion of hydrocarbons from organic matter, whereas hydrocarbons are absorbed in organic matter and difficult to expel in the samples without metal, gypsum and salt. That explains why most immature oils always are related to briny conditions (Zhang and Zhang, 1999) .
The extract yields were separated into 4 fractions ( Table 2 ). The ratios of saturated hydrocarbon fractions are lower in two group samples. Most of them are consisted of only 3-5% of extracts. The ratios of aromatic hydrocarbon fractions are lower 7% in two group samples. Different distribution is observed in polar compounds and asphalt fractions. The polar compounds in Group A are higher than that in Group B, whereas asphalt fractions show a reverse distribution. This different distribution may be due to the different organic sources. Table 3 . Three elements show different distribution in the two groups. The TOC contents in Group B are higher than those in Group A. This can be explained by the higher content of organic matter (algae) in Group B. Although H and N ratios are higher in the samples of Group B, their relative ratios to TOC are higher in Group A. These differences may be caused by the precursors of the organic matter.
CONCLUSIONS
Three points can be concluded in this simulation:
(a) Oil generation can occur within a short time after sedimentation; (b) Extracts are absorbed in organic matter and may be difficult expel in the absence of metal, gypsum and salt; (c) Metals, gypsum and salt can accelerate expulsion of extracts (oil) from organic matter which can explain why occurrence of most immature oils are associated with briny conditions; 
